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(57)Abstract: 

PURPOSE: To reduce the number of components and layout area and to 
provide a step attenuator unit with a simple construction by sharing 
transistors(TRs) arranged on the shunt side. 

CONSTITUTION: When an FET 102 is turned off and an FET 104 is turned 
on by an external signal S, an attenuator unit 100 operates as a p type 
attenuator. A signal inputted to a terminal 118 is attenuated in accordance 
with the quantity of attenuation determined by resistance 1 06, 1 08, 110 and 
outputted to a terminal 120. when the FET 102 is turned on and the FET 
104 is turned off by the signal S, a conductive state is formed between the 
terminals 118, 120 and the signal inputted to the terminal 1 18 is outputted 
to the terminal 1 20 without being attenuated. Thereby the quantity of 
attenuation between the terminals 118, 120 can be set up stepwise and an 
attenuator unit with simple constitution reducing one FET from the number 
of FETs on the shunt side can be attained. 
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[ 0 0 1 0 ] 0 1 4(C^-r7 5-f*-iti-7 h 3 0© 
^+>r (#88) fflftCWU FET34;!iigI3nt*5 
0, — 01 5(C^-T7f 7*-£3.— h4 0©^ 
+ >HM{CB > FET44, 4 6 J^fi^StTCV-S. C 
©<fc5&C. TS7->»7*.-#©i'-f> HM«. tcM7^ 
T-^-^iCit^r 1 -^©F ETT«JjST££/c5!>. FE 
T©*>ffiJfl[©^ife#tt^^*-7^ + *57 

h3 OK-^jt&lgWJ. 7»f h4 0 

tctt^r/M < 

[0011] Ij!pU TM7* 7*-££WT-2>7v7 
*-f2-^304, *£ft®SfS"-Ct£f+-r-5££. 

-5. C©<fc5tt«»T/h3Srtg!rI«. j£t»H«*ii&B£ 

[0012]-*, sS7 5 7-^-$^t577f* 
-^i-^F40B, ±IB©WJH%KIB-C # -SfcS). X 

»^*-$*«jss-r-5©K:aorc»4. 

[0013] 

tcU$i<D Tcmr zmm Wcxt ? ? 7* 

- £ 6C «^© «fc -5 ft fB\gb&ifi$> 2>o 7»f*-jiaij 
F40©->t>h WJ{C & 2 -3©*iJfiK*t* 4 ytft . 20 

©FET^r^o, asafK-c^Rsrr* 
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[0 0 14] iC6T'. S7?n-$a-5 h©*-*" 

wt# <t sis 5 n/c$ij mt# 013 cc 

-£|5]Sg2 8a. 2 8b. 2 8crSK3h^Ci(CJ; 

co 0 1 5 ] m 1 6(c. se*©w @s§©m:m@ 10 

SFET (D-FET) 5 2 >HFE 
T (E-FET) 5 4 «fc«3«J553ttri,»S. E-FET 

5 4©y- hicA^sn/cft-^t*. jsis^nrE-FE 

[0 0 1 6 ] -r>^-3r@»5 0». 2o©FET?:$ 

£[S3§5 0©!(#t4*^«lU^f t>„ fiEot, -eCD^-?^^ 
**i^T*J:5&i8it#!Be£&:3. 2o©F 
ET©1^X«. Xt-vI'Tv r^-Z&Mffi&mcik 20 

[0017] *«§8©BWtt. /J^^oHSttKT^fiSt? 

*mm- -s c <t tc & s . 

[0018] «*6(t. *»iJ8©Sfl<jtt. <g3* F©*^ 
[0019] 

«c#$H8-ctt. TfB©^i5£WCfcci£#ifc 
©-c&s. awes 1 se«o»«««r«. m^wmt 

&tctb<DT v7-*-$3-~-y l-t$nt, (friar f?-* 
-^^.-^ Ftt. #l©tffiR£. 1 ©IStflMJffifflJK: 
M3n/c$ 2 Rtf* 3 ©&£x£$t? TtST » - jr 

i . rnssm 1 ©ists <t ^5>j(c«» $ titcm i©h7>^ 

*#£. UIB»2Ofi!ailWBSf3<0aaa©ie^i» 
1 ©«{4 <t ©N<C&tt 3 tl/cffl 2 © F ^ > i>X £ £ 
1/ . iifrfBlfi 1 © F 5 > S^X £ ©y- F ^ERO'ffiilBm 2 
©h-5->^X^©y- hSE€:*lJSP-r-5Ci{cJ:orBU 40 

[0 0 2 0 ] Sft&£ 2 IStS©#|BJ«St?». BUfBT v -f 
*-£:z~"./F«. HUIBlgl©h^>> ; X^©y-h^ 
EtBUfB»2© F v>^X£©y- hSEE<D^«£< 

L/. Sfria-f >^*-£|5|Sg». il®f^'br>3>I 
FET (D-FET) i. buBBK? 1 ©D - F E T© K U 

^>if i <DnMnE.±(Dmcmmztitc& 1 ©*stn 

£. KfK»l©D-FET©V-XiSB2©«««E<!: 50 
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©ifflfc««sttfcj&2©ffiia£. flfrSej&l ©D-FET 
©y- F <b mSBM 2 ©ttffittJE i ©WHcSSft 3 ftfcHt 3 
©ffitfii*WL> MIB^l©D-FET©y-hfCA* 

$ titcM&ftmmmvs&zti. msm iod-fet 
©fh >*»6iftfjiS*i*c£*»»£-ra. 

[0 02 1 ] !#3jciI3!Btg©!feBJ3S|g-e«. tt?'JCCSil 

®79f*-$a-,ho#*« 1 sn©jst££. mm 

1 ©JgJn©Mffl'KC^^$n/c^ 2 JStZtm 3 ©ffift^St? 

/clfll©F^>^X££. fylB® 2 ©SSJn 41513^3© 
JSK©tt^*4» 1 ©*ffi£©lffl{c8&tt3*ifcSI2© F 

^yyx^i^wu, fuses 1 © F-7>^*£©y- f 
6cifcj:orB«iBr v?*—*t3.=.y h©$af££^ 

[0 0 2 2] lf*]S4IBtg©^HJ^gTii. itfrtBffiifc© 
T*jm — &a—y Y<D*>M>'ptSL< ££> 1 ott. sufB^ 
l©F5>S^£©y- hSEtBUlB^2© h7>^ 

*©y- h*jE©4>& < <t t i o**ijffli-r-5*ijffljff-^4 

HttrTS-f W«-*ia*8*WU BfrlB-O^'-^lUSg 
». SlOf^7'Ur>3>iFET (D-FET) 
i. iJSaSri©D-FET©FU-f><t»l©«i8i«E 
<t©|HHcS«SSti5tS» 1 ©Jgini* rnffB^ 1 ©D - F E 
T©V-Xif2 ©IS^E i ©IffliC Jg« 3 ftfcS 2 © 
ffiJSi. WK*l©D-FET©y-hi«rESr2©« 
2lS*E<!:©P^(cS,m3n/c^3©Slni?:WL/. ffiB^ 

i © d - f e T©y- h (caa ? ntcmMmwm^Dm 

f£3tl. MfB»l©D-FET©FU-f>*>6Hd^7$tl 

[0 02 3 ] m$?g 5 IB48©#6K^gt?«. il>ft < t i> 
1 0©^1 ©T -;7*-$a^ v hi. W<i«>lO 

©»2©79f*-$^9hi%tu m#*aww 

©WffliJiC WisS § n/cH 2 3 ©»JS*$tf* 1 © 7C 

i7^n-$t. huib^ i ©est t w\K.ma s n/c 

Sl©h7>^^i. BtilB^2©a5iiBtiia^3©tg 
Vi<om^t.m 1 ©*fii©IHI«:SStt$n3tSB2 © h 5 
MIBm 1 © F 7>i>X^©y- F-S 
EScmiB^2© h 7>^^^©y- h«E*W8p-r4 
C i J; o r mftB^ 2 ©T vf-^—if -j V (DfflMS. 
<Sr^Mt?#. fulB^2©T F 

«. H4©ffiini, fg^4©ffifii:©I^ffliJicS.m3n/c^ 
5SO*^6©tgCx^r^tf^2©7C^T ?f*-fi. BU 
8Eg^©ffilfi£a^Jfc^3ftfc»3© h7>^^ 
4. WIB^5©}gin<!:l^ 1 ©«fiCi©IBCCSf«EStifc» 
4© F7>yx^4BufB^6©Jgini01 ©*{14©IH| 
tC»«SStifc*5©h9>^*i%W0. 1TIB^3© 
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h-7>^x*©y- h^E. iiuiB®4©h 7>^jo 
y-hSE. sofris^5<Dh 7>yx#©y- h^e 

h ©aaR**£Hr a . Mss® 1 ©r a- » 

h©^*«. «rffi®2©T*y*-*:i.=.3» hOjgai 

[0024] ift^JieiaifioifeBj^gftt, ffriaxT- » 
y r ttfiB® i©F7>i>x^©y-n 
E. bubb®2© h7>^xif©y- hmE. f>jfB®3© 

h7>yx^©y- h^E. BUiB®4©h -7>S>X#© 10 
y-l-^E. HiFiB®5©h'5>^X£©y- hflBE©5 

-*ebb£«u uria-o^-fiiKH:. ®i©y.<y 

U;i/3>SFET (D-FET) £ > ijiflB®l©D- 
FET©KU-f>iIl ©liSiEi ©IHItcSSfc SWc 
®l©Jg5x£. iiJfB® 1©D~FET©V-X£®2© 

wense £ ©ra icmm intern 2 ©test £ . mi b® i © 
d - f e T©y- h twmiW2 (ommmEtcDmcw^ 

3ftfc®3©i££t££WU UTSBSflOD-FETOy 

- v^xttzntcmimmmtimizti. stria® i© 20 

D-FET©KU-f>*>6tH*3n*Ci*1*aiT 
•5. 

[0 0 2 5] IR^qi 7 IBt£©^0J^-ett, ® 1 ©y ^ 
7"br>3>SFET (D-FET) £, MgB®l©D 
-FETOFI/-f>i$l ©SaSSEi©StC^3 ft 
fc®l ©»#££. lfia®l ©D-FET© V-X£®2 

©«swE£©flB«cjga«* ft/t® 2 ©esi£ . msb® 1 

©D - F E T©y- h ilwffi* 2 ©*ffl*E £©!««:» 
tt3ftfc®3©J6K£**rU MSB® 1©D-F ET© 

y- h «c a* ? n/cm^sK § ft. fusa® 1 © d - f 30 
[0026] it*s8ia*g©^Bj«sr-», ft#*©» 

y*-2 ©Ut&fflJtcS&ft;* ftfcJMW £ * WT S WIS 

-ts^-ju-e&^-c, mibx f f yy v -t^—z vs., m. 

3Wc JStt S ft/c«3&©T 7^-$^^ h*>6&»J. 

mim&s>7?'r*--%3.~v h©&*«. m©ffijn 

i, Sfl ©ffiH©WffiiJCt*f £R 3 nfc® 2M»3 ©J6 
!n**£f * 1ST ^f*-fi, MIB® 1 ©*g{n£ ftWC 
«3hfc«l©l-7>yx$i. fMia^2©Jg5iiBU 40 
la® 3 ©sin©is^ * £ ® 1 ©Hfi £ ©&b tc SSK 3 ft tc 

^2©h7>yxi?i?:SL, fulB® 1©I-^>^X£ 

©y- niER.o'H!)iam2©f-'7>^x^©y- h^e 

[0 0 2 7 ] a»3jOB9iBtt©«l«eat?W. ff-^^ISPg 

wocMs-r-sxT- v V7 * y*-* £. tgx-f f yy ? 

y * - 3» ©ItotjfflJKJSttS ftfc«MSSi * W3-SiSWaS 

tya-^^t. MiaxT-^ yr f y^-»«. y % 

ft<itlo©$107";f*-$ai^i. 4>&< 50 
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ib® i ©t ? y*- * a- y b tt % ® i ©sssu » is® 

1 ©JgSx©pMJ JCttJjS 3 ft 7t® 2 RO'® 3 ©JSin^r^tf 
01 ©wST y* - * 4 . MIB® 1 ©ffita£M3Wc« 
ttSftfc® l©f-^>^X*£. Buia®2©J6JnimjfB 
03 ©ffia©g^,i^ 1 ©Sfii©^4C^$ ft/c® 
2©h5>yx^i?:Wl, HUlB®l©h7>^X$© 
y- UlERO'iiyf B® 2 © h^>^X^©y- h^ES: 
$IJSPT£ C 4 (Ccfc o X BUlB® 2©7-;n-f^^ h 
©j^Sfi=&^JI"C# . S/c. BufB02©T i-n-i'a 
- v V {*, 04 ©JS Jn t . S0 4 ©ffija© WWJfC gi^ S 
ftfc0 5 SO'® 6 ©Sffifedtf ft 2 © 7tl>7 * y * - # 
i. Suia®4©tSJni^iJ^S^?ft/c®3©h^>i? 
X^t. fjia®5©ffiini®l©m{4i©P B ^cSM$ft 
fcS4©F7>^$ <t iufia® 6 oymKtm l ©Sfii 
©lffl{cSiK$ft/c®5©h7>i?X^i?rWL. > buIB® 
3CDh7>yx^©y-hlE. MSB® 4© h7>yx 

^©y-hmE. s^B!jtB®5© h^>yx^©y- h 

«E*«lflrS'S CiKio r mria® 2 ©r ? y * - ^ 3. 
-•^ KDggt^ST^, HUSB® 1 ©T 

h©M«a«, Hfrsa®2©r ^- » h© 

[0 02 8] m>m 1 0SEtt©*"W«B-CB. iUffft^ 

&&&f&&MMBit. . mjia^ffff^^igpgwcc^y 
s x y ^ y t v y * sx f ^ yr y^> - * £ 

m*:^* -)i>-efo-r>T. buIbxt- ? yr 7 y *- 
S5>Jtc»» S ft fc«^©T vf*-f^vhiiP6 * 

*). mrtaa^©r h©&*«> ®i© 

JgSx i . K® 1 ©ffiin©raffliJ{C«JS3 ftfc® 2 SO*® 3 

©fiR*dtfjearyy*-*i. tuta® i©t£6tiife 
?|J&£&£! 3 ftfc® l©h^>^x^i. iiuie® 2 ©ffitix 
iB«Sa®3©ffi!n©^*i® 1 ©*<fc£©IHIK:Sa*<J 
Wc®2©h7>yx^i4tL, S>rfB®l©h^>^ 

x ^©y- hmESo'Suse® 2 © h ^ #©y- h 

[0 02 9] f»*Jf 1 1 8B«©»W«a-Ctt. itmft-^ 

*£fiW ^smiaKS £ > Buia^dft-^^igpgwtc^ay 

£ X t- v y T -yi-$i, ItX 7- V7 

Mil ufcSrriauMfi^^itipi-r ■sififisi >&wy zmm 

W<HloOSl07vn-*^?Fi 1 ^ 
< £^ 1 o©02©T ?f h £*>6^0. 

MIB® 1 ©T v f-&—$^L~ y h«. ®l©ffitn£. m. 
® 1 ©ffiJa©P5WtC«fiSS ft/c® 2 RO® 3 ©Jfi!n£li? 
tf® 1 © TtMT s» y * - * £ . BufB® 1 (DWfat afe^jtc 
SSK3ftfc®l©h7>i?X*£. MIB®2©ffitn<!:|tr 
IB® 3©«ffi©*S£.££* 1 ©ma£©PBl(C^3ft/c 
»2®h7>yx$i^U BUfB® l©h^>i?X^ 
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*mw-r & c t tcj; o xffiftn 2 ©t 7 y *-#:x- » 

b<DV&Mi&.JtCS. ttc. m&gi 2 <DT 
^•;Ht m 4 ©ffitn£ . R£ 4 ®mnCDHM(Ctt«k 
3 tltcm 5 StftS 6 ©jgta£ttrt? m 2 © te M T 7 y * - 
* £ . Ml B?£ 4 ©}gjn £ &5>JtC JSt* 5 ft/elf? 30h7> 
frBB»5©ffi!ai*l©«fi:i©lfflK:S&K3 
ft fclfl 4 © h ^ > S> X £ £ iwf all 6 ©ffiSi £ IS 1 ©^{3 
£©Fffl(Cgi^£ft;fc!?l5© h7>^X$i4«L, MIB 
S3©l-7>^^oy- FflSEE. ft)IB^4©F-^>y 10 
x#©y-h^EE, &£>mfiBIS 5©h7>y^$ ©y- 
h *e -s c i tc j: o r gfria^ 2©T7y*-£ 
v v ©i^ss^M-e^, mffam 1 ©7 7 y*- * 

-j V <DWMW<t. SyfBSI2 ©T v 7~* - v Y 

[0 0 3 0 ] lf*ra 1 2f3t£©f&BB$|g-r-«. ^Mft# 
^ISPi^fC^-T -2, X x v VT feX f" v 

~?t 7 y * *iai/fcsmi%*Bt s§« tini 
«& . wisftfesre -r sara m?§i 

SSiitya-Jl'-CScot, mrfBX y v 7'T 'J y*- 20 
S5>J{cgSK3 n/c^©T >n-$ai»F *> 

1 ©Jgin £, KUl ©ffift©M«<:*f l£ 3 ft fcfj 2 SJ>' 
»3©fiK*dtfJtS»r f«iB3! 1 ©*g£i 
i^JtC«S|l3ft3t*l© h^>i>X££, «MB»2© 
Jgft £ ftulBIS 3 ©ffi!a©#S^ £ ^ 1 ©Sfi £ ©fflfcS 
M3ftfc^2©h^>> > X^i?rWL/ l BUlBfjl 1 © h 5 

>spx * ©y- f msmfmizm 2 © f ^ > ^ x # ©y 

- hm£3HJ®^Sc £&c<fc ^Titular 7 y*-£a- 

[0 0 3 1 ] »*B 1 3IBt£©fPJ3*lgT-«. 
^ISPg^fCM^-r 5^f^7?f*-fi, f£X t- -j 

■7T 7 y * - * zmm o tt&mm^&twa? z&m tf *s 

S±. if*13ftfcS««-^<S:S«TS«m@8Si**-r 

asft^*^-^-?* or. fufax 7=- -j v'r -j y* - 

4>&< £& 1 o0llO7?f*-^-s h 

e>&o, iatB0i©r »f*->ai» h«> nti©*8 

tnt, ftfB 1 ©ffiJa©fflMtc«i5)t 3 ft fcgl 2 R^ffl 3 © 
S8S*£rtfSn©*5STvy*--*£. mfiBlfl 1 ©*Stn 40 
<fc&W«C^3ftfc»l©h5>y**<!:. BufB^2© 
ffift £ itSIBlff 3 ©ffiK©itt£-& £ JK 1 ©Hfi £ ©55 K » 
MSftfc^2© F7>^^i*Wl/ 1 BulBffl 1 © h 7 
>>>X£©y- h^HSO*l«fBll2© h5>i^X£©y 

- h«E*«KB-r4Ci«:j:-»rWgB*2©Tu»f i *- 

h©«SE«*£ie-e*. *fc. i»iasf2©Tf 

n-f^^tt. ^4©tfiin£. im4<Di&iji<Dffi 
WJCCSatS ftfc»5 SCJ^B ©fita*Stf * 2 © ttMT 
rnrlBH 4 ©JfiCt £ EflJtC jg« 5 ft fcHi 3 
©h-7>^X£<y Iuiam5©ffi5i£^l ©m(4£©P B T 50 
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(Cfi3nfcf40h7>^fi hu §fil& 6 ©JgCi £ ^ 

1 ©«{4 £ ©mtc^n 3 ft fcm 5 © h v > * £ & w 

BtflBm3©h7>^X^©y- h^EE, MIBII4© 
h5>y**©y- h*E. R!«i5 0h7>^ 
5f©y- h«jE*IWI©-r*C<i:tCJ:or«ns»2©T!» 

f*-$a;-;f-OSiitt, fulB^2©T 

[0 0 3 2 ] ift^ai i 4gBts©«wSS«tr«. y-#£ 
Mffl-r^.7 ; -^®Sg|5£, ^«PlgP£, SSfiHIlSSCfS 

-Ktft-st. mrlB^^-Ktt-^-fifflaSlgfcJfA 
$ftffe©^S£B?IB7 < -^?rafiU > MIBX-r 7 7 
t-^-^W> iSJ>JtcgJ«t3ftfcS»©T 7 

7 hj&^j&o. Bfrta^©T7'f-*-^^-7 h©&^ 

B. mi©ffi$x£, »!Bl©SBi©ffif«|{C«BRSftyt* 

2 SO'H 3 ©ffiUt^^tf JtS7 7 f-* - 3? £ . mrte® 1 
©Jgfn£M^'Kc^3ftfc»l©h7>^X^£. fulB 
m 2 ©ffitt £ mum 3 ©J6tfi©*S^.£ £ ^ 1 ©S(4 £ © 

iffltcSN*3ft?t*2© Btriam 

©h 7>i^x^©y- h«ERO"milB^2© E-7>^x 
[0 03 3 ] ift^SS 1 5SBtt©#6Wl!t«t?B. f-** 

^a-rsy-^^agp£ > ^mi^gp£, 5*ff[5issRo*s 

ffli]8§?rW-r^*ilSg|5£. 7>fti*ST5iI* 
-FTftot, 8WB«liK*-KWf : -3'«kffl«a«:JfA 

3 ftft!j©£tg £ B«iBy- ^ fcfflfi L/ > Htriax y 7 yr 7 

y*-^«. W<i4>lo©»l©7?n-$ai 
7h£. ^<i^n©l2©7yn-^^^'7 h 
£^6^c0, iWSIHl©T-yy*-*3.-f Hi. mi 
©ffift £ . t$m 1 ©igJn©]SSffliJ(C#fi£ 3 ft/c^ 2 RO'SI 
3©ffiln?rdtfmi©7t^T^7 : -^-^£. But B^ 1 © 
»5t£3fe7 r iJCCSM3 ft/cm l®F7>^$i, BUlB® 
2 ©ffitn £ fTiem 3 © JSta©*S^ £ * 1 ©^(4 £ ©P^ 
KSiS hfcf 2 © h 7 ^ i 4t L . MfB^l© 

h 5 >t>x ^©y- h mffiSo'Bfrtam 2 © f ^ 
©y- h mfc&ums- & c t k «t ^ -CHuiBm 2 ©r » 

h©aai«*SErtr. */c. mrfam2© 

T^n-^t-nj, m4©^$t£. mm4<Dmu 

©WWCcffiiRS ft/cM 5 6 ©ffifit^^tfm 2 © 7C 
S7 7y*-5?£. Btifam4©tgSx£ffi7 r 'J{Cjg^$ft/c 
^3©F7>^^t. fusB3l5©ffita£m©«i£ 

©pa tcs«k 3 ft tern 4 © h 9 > ^ x 3? £ m tarn 6 ©jssi 

£» 1 ©*t4£©raK«ttSftfc*5 © h 5 >i^X^ £ 

Buiam3©h7>> ; x^©y"h^ii. Htriam 
4© h7>^x£©y- h^££. R^Buien 5 © h ^ > 
s?x$©y- hmEE j &*u©-rsc£tcj:o-cMfam2© 

7^f*-$ai.>KDiai^lTt, fufiami© 
7jf*-jiai? h©«^»«. fJiam2©T7 7-^ 
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[0 034] 

um] i ta*s©T ^n-^a^-; kc*ji»t 

h £ . ffiBtmf&<DT v ft- - $ a - » h 

*^wc#*. ?e>&c. ee*©T^ ^*-jfa^?» nee 

*i » £ f * > h ffl'J© 2-POFET^ 1 o tc ±t ffl-f b 3 ft 
"CVS/c©. FET©1ttt©^'7^ + fCj:-3-rjg?a^[# 10 

tt#siwtTS©*iw±TS c £ 

[0 0 3 5 ] g/c. :$:tv?-*-£:z--;» h^MM I C 

^KomUKcjc-ar. «g{b*i^r*BK:tta. m« 

[0 0 3 6 ] IS^3IBt8©^^f -7Tv 
B. #7»^-fa-5 h36S«I*a«teS*W-r-5fc 20 

[0 03 7] m^SS 5 IBtE©^ T v 7'7 vf-Z-fC 

b. xitftm&m&m-r 579f*-*ai, m. 

3^i«l^n7^n-3!a- 5 h(3: 1 #3IHJ© 
T, #X7^7"T5rf-*-*B. **l,»«ttiC»LT 

[003 8]H*a2©7^n-f^5'h. XB. 
lt*^4X«6 ietS©x-f- » 7"7 9 £ «:*»(, >r 

B. 7vn-*ai 9 KCgTS h^>S/X$©i5[ 
B. 8»®7')'n-$^.; $ 

fc-f^-fiHiistcsrs h^>^f©»*>. S£*© 

-*3L-»h. ^>A-£llS8£{£ffiL>T<,>£/c«>. «fc 
9— •©'hSMfc. fiBR<b&*Uffit?*-5. Site. S7-;f 

* - * i - 9 h a ^ > - * * a» * jh iaaewstt * * 

- £ a- 9 h ?rWT-2> ^7 ? 7" * - £ iCib^T . 

[0 0 3 9 ] if ^ 6 IBi8©X ^ 9 7*T »f^- 

#*-C*£. »#3B7IBiR©-r>^-*@ratt. lo©F 
e t £fflt>r -f zmvpZ^MTSZ C titt>tP> 50 
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So UiX. ##£§ll©-f @3§tt, 2-o©FET 

£W^£&*©^>'<-#|51i®iCj£^-C. /MMfc"C* 

So cticc^DRH-fciawb-r*. 

[0 04 0] »*S8Xtt9iE*©iilBS*y»-Jl/ 
B. /J>SHb. fS^btCjBLytX-f » » -r-*-*£& 

fflort»s©-c. /J^fl&sS-c**. ittaioxtti 

lKttO&fg*.*^ XB. SU&Bl 2XB1 3 

ib#"5Jfil£&£„ 
[0 04 1] 14XB15 §BM<D%m*J- KB. 

ot, ^'-VtJl'3> f*-^©*- K©i£ilr©fc© 

t- 3 > f ^ - £ fcjiJrc ^ s „ 

[0 04 2] 

[SQk« ] H1B. *»7^*"*a-? h 1 0 
0©^MHI8Sia-C*>So T» f*-*ai? H 0 0 
B. lift 1 0 6 i. Sin 1 0 6 ©MffliJicgBSStlfciSta 
10 8, 1 1 0 i?rf It^S. Ctl6 3-5©tSJSB. 
il7?f*-$ibtjcl7 ^f^-^%MltU 
S» «c*J. 7ff*-^!'hB, #fl.«C*j«,»T*>r 

[0 04 3 ] $/c, h^>5?** (FET) 1 

02*5, jgini o etc^jfcssKsnrt**. 3e.ic. 

F E T 1 0 4*5. JgJl 1 0 8&t>*JgJ/i 1 1 0 
t. Kl 1 2i©BBfC»«.3nri,»*. FET1 

0 2-Ctt. *©y-h«Ett. 54gi3*iJffl)ft-^S(Ccfco 
r. tElnl 1 4r&ftU-CfflW2tl2>. — FET 10 

4tb. -e©y- h«Ett. jgfe$n/c^gp$uwf#4c 

We#S4®(S-r*]fc«{>©^>^-flElBl 2 2(Co^ 
[0 044] ^5C. T v v h 1 0 0 ©Sfrft 

{cot»rattwrs. mii*iJwi^s{cj;o-c. feti 

02*^->^^3*l. SfcFETl 0 4A^->^> 

7-;r*-^i LXmt-??>. Sot, SS^-1 1 8&CA 
^J^n/cf^B. JStal 0 6. 1 0 8. 1 lOia-^t 
9B£3tiSS»[*tciCi;TSBR3ti. SIT- 1 2 0(ctB^j 

[004 5]-*, ^SPftJWm-^SiCi-jr. FETI 
0 2 3*1, $7c, F ET 1 0 4#£->:* 
7Stin»*£#. 18iJ»12 0t©P B 1Bl 

iitt*£ttS. lot, flfr?- 1 1 8(cA*3tiA:(t^ 

b. %£«*3nric^-?- 1 2 0(cm^3n-s o 

[004 6] C©J:^C, FET 1 0 2R[>'FET 1 0 
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i 2 o tom^mmm^yr ~j ^'Wicsssg-r-s c 

^C, *^©T^T-^-^J--f h 1 0 
0 TB, mi 5t,Cfjkl,?c'&%:<DT >j7-Z--5t3.~v Y- 4- 

©gi3p a D^u^T^ hs^^-c^, mmrmtfXDT 

h4 OCtteW&v'-^ HSiJ©2o©F E 
T#. l ■o(Citiifb£ft-CI^£fcSt> l FETO^tt©^ 10 

[0 04 7] £/c. *T^t-^-^^---> f- 1 0 0£M 

M I CJcte^Tfif j£L7cil£. ? v y'wmoffi'picj; o 

0. 8VT'*-So lot, F ET©y- h^Ei L-T 20 

b. ov/-3 w(DX f )^cMy^^vms.ffihmtxtcm 

^, 7-;f^-^?Ki, ©JWSIBcfi^/cffig© 

?rS««^il^W{C nj^r ^ s ^* T ■> f- 
* - # <t i, TttfES -a- & c i *s-r- * s . 

[0048] I2B, XmilC&tioZ Xf s> 7'T 2- f-* 30 

- #©fit 1 siJSWDaaiiBisi*^. * f- ? y'r ? f- 

5 0B, jS?U^3n/c3-?CDTf f-*-^^. 
HI 0-1. 110-2, 1 1 0-3?:Wt5. 
Ctlf.OTff^-^CS'rtt, BKCStT^f*- 
V 1 1 0iigo*»RR*WU"CI,>*. fetch. & 

[0 04 9 ] 7?n-fai9 H 1 0 - 1 

T*B. HQ, 436Q, 4 3 6 Q©JStatC<fc o T , 2 40 
dB©?)S^:B*W-r£7rMTi> T^-^fcfllJSROn* 
-S„ |hJ*£{C, r yf-^-jiaz.? H10-2B, 4 d 

^^.^ yHl0-3 t», 8 d B©^*©1I^T 2/ 

[0 05 0]^7?f^-$a-f Frt©FETB, H 

mwne # si. s 2 . s3K<t -tn-etnw® s ft 
■5. fl-aswspra^si. S2. s3iaot, 

<*-£6*l7c*§£B. s>:/7 -j 1 5 0B, 1 50 
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1 1 0 - 3<Dfr&T y t bX$bit 3-1*6 ftfcfci 

^B. ^f»^7»n-i 1 5 0B. 8 d B©iSl 
C©«t5{C. 2jET f T^*-*-*-? h 1 5 0 
©jfS*KB. 0 dB^6 1 4dBit', 2dBXf-;7" 

[0 0 5 1] *JSHC{M3i7>n-i'^» h*ffi 
l^f^7?n-?m §7!>n-i!i-'; 

/M?fb. ©*^b-ct^ 0 *fc. ST^n-fi-^ h 

f*®7^n-*^--- ^f-fWff 7' 
[0 0 5 2] iC5T, *Xf?77?f*-$OS7 

£ # . A^«#©m**iA * < & & £ wroc^-r <fc 5 & 

MH)WS4tS. 7»f*-iaij h*JiEK«pfPL/ 
B. hffllOF ET*acry-5> KK^ftStl 

■5. LfrL. xt>m^<D^m^^<tj:*}c<Dnsmmm 

(cm«3nr«:. ffe^©>' + > HM©*Stn?:/M/TtH^ 
> H© F E T ^ffi*©7 7 f ^ - ^ ^ FT 

«. -^© s/ -t- > h fflij©sjntcfs^ 0 tcmmmnt)ifi . 

[0 05 3 ] JWTK:. *SW©7 h 

•5. ^3«. m 1 JC^-r*#feBJ©T ^X^-^JL^-f h 
iHl 5iC*t»€7ff*-fi-? h©«SS© 

»CD»ISffi*^T. Kft»aa36J8 dBSStB, 
<DT9r*~#a-9 ««ISitffiil5lD^fi 
#WJ3£3*lTl»S. L^U, 10dBW±©^!ttl 
•CB , #¥&m<D 7-;ft--^'j h ©S5RSB , Kit 
ffi*pe>**<!!ft£. cntc^L-C. S£*©7yf*- 
^a- 2, h©-^«B. 1 0 d BfeLh©KW-j9»««cJB 

^©^fttiOlB, FET©M£«cJ:4fc©-C**. 
[0 0 54]±2Ofc«t^K < iSlt^S 
8 d B feTF©£ * tc. ^m<DT »jJ**-*t=L~ y 

Mffl f S c i cc «t r> r . J; <o ^ b L tcft o ^ » & 4$t£ 
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[0 0 5 5 ] i4!i, *f6Bj{c^to-2>^f-y ^"T f 7=-* 
- £ ©SI 2 ©flife0*©&S,iaS8H ^TK-T. Xf-; y'T v 
7-*-% 1 6 0tt, 7?n-*a;? hi 10-4. 

1 10-5i, T^n-^'j F-4 0 - 

110-4. 1 10-5OS<7«, @l(C^T7 5-f* 

-2 a-*, hi i oiisic^^wurteo. r»-f-* 

-^ai7h4 0-ltt. @15K^T7'jn-fa 

F4 0 iraD«JSR*WOrt>S. 
[0 0 5 6 ] $/c. T »f*-ifai? H 10-4. 
1 1 0-5©JSKfil«. SH^T *7-*-£#*3 dB. 
6dB©«Sat*«-rs«fc5«:*3£3tiri>S. 
T 5» f-*- * JL- f h 4 0 - 1 ©ffitn©fii«. -j 
m-Z&l 2 dB©^fi£*trSJ:5tC&5£;?*vC 
7vn-*^';H10-4, 110-5? 

(2 9 2Q, 1 50Q) <i;H+^$<%-7tl,^ 0 
fi£-^T. Xf"^7?n-*16 0©i^iB, Od 
B#>62 1dB$T\ 3dBXf '>7'tflT^^ 

[0 0 5 7 ] $Xf^ 7'T "J 1 6 0 r«. 12 

«HEfl)7»f*-j'3ij hCC«fcoT«JdtSn. Jtt&W 
r, *xf^7fn-$B, Att^fJMfc^tOT 
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©IS 1 H*SW©«»@l8B|-r**. »<- *Bi82 0 
Ott. D-FET2 0 2£3-3©iS£iR 1 . R2, R3 
*>6&5. JSlaRlW. D-FET2 0 2©FW>£ 
*»«EVcc£©IHIK:«tt<*ti. lgtnR2«. D-FE 

tc. 3gJnR3«» D-FET2 02®y-li^7>F 
<b©raicSM3tlT^-5„ A2>{l-5f«, D-FET2 0 
2©y- 

10 [0 05 9] C©-C>;-<-2@Sg2 0 Ot'tt, f£ftR2 

Sfe) iCK^Sn. */cffiJnR3WtS:kQ«±{C^3*i 
3„ K H 1 > • V - XlfflJC WEJWEPfln 5 tl i> i > h 
itI(Cf£;D/cm^*5ig!nR2CC8itn-2> 0 fct, StnR 2 

fc«. a*e«*3W«^o. -e©v^7"^©sjE*itstn:R 
3ic*n^o. a -frxi^^,. -e©B$«c. y-rni 

20 m*7&Jf>^^-7©^Cc|^3n-5o 

[0060] cnccjro. y- hha«o v©t§^. d 
-FET202(W7, vi <DmH.&mt> ■? tcrn-siz* 

(flU V1B. D-FET2 0 2*i*>i«C 
*ffiR©WET*5> . Z<Dm<DmZtWK*&ib 
CCT. D-F ET2 0 2©^>Sn/cJl^©F E 
T©®tr[^Ron. D-FET2 0 2 0*^75n/c^ 
©F ET©{gin£Roff if -5, 

] 



<E> 0 

[0 0 5 8] iWc, *^BJic#to^-f asscco* 

m^ffi^ (R2 + Roff ) / (R 1 + R2 + Roff ) xVcc 

= (l+R2/Roff ) (1+ (R1+R2) /Roff ) xVcc 
= V (Roff >> R 1 . R2 ) 

ffioT. A#*EE#0V©flte. tttfjWEttVt&S. * * C KtmSifiV 1 ©*§•£ : ) 
m^EE= ( R 2 + Ron) / (R1+R2 + Ron) XVcc 
(R 2 + Ron) / (R 1 + R2 + Ron) &£, 
(,»©"C. AMVl©^ m^MffittVccJ:*) 4>{g< 
(V2)„ C©*§£\ Hi^lE^P-iflST^I. 

j:-5(c r i©«wsyesns. 

[0 0 6 1 ] fcU:©<J: 5(CL,T. D-FET20 2©K 

u<r>tctg. y- KcM^nsA^ff-^JSeiz/di 40 

SCi^toA^. i-,t, #»i!l!©-f>AC--*@|S2 0 
0W. 2o©F ET^WTSS 1 6 L, 7cfi£*© > 
X-*iag85 0K:J£^T. /haMbtSS. CtltC 

[0062] S61J. *^{c^fcS>f >^-*IIISg© 

m 1 jS8t0H*fflt>fc SPDTx-/'? ?©m«ieis§@-c* 

£„ SPDTX^ i.7-2 4 0J*, D-FET242. 2 50 



4 4 <h-f UBS 2 0 0 - 1 ?:fL-tl^„ SfflflPfa 

^S«. D-FET2 4 2©y-MC«*&3*l. 

>^--$ns§2 oo-i (c«fc-3-rsK$ti/c$ijSiim# 

tt, D-FET2 4 40y-hK«t&3nt^. 
[0 06 3 ] flJMt#S0C i-,t. 48^2 5 4ROTS^- 
2 5 6^«i^3n7cfi#©<i:^e.^-^ ; &^2 5 2^ 
WTJfl.Ci^f*, «t»«i8^-2 5 2 ft/cM 
■f**«iHf 2 5 4*t»««HF-2 5 6©i'^e.*^CtH^TS 
Ctm5. S60C^?tl7cS PDTXW' 7?24 0 
«. /J^t. lBfS{bStifc-f>^-f IhII»2 0 0 - 1 « 
ffifflUtOo©?. Cti6©X^ v?-©/jNStfb. 

[0 064] 07B, *^iKifc^Xf » 7"7 » 7"* 
-^©^Silit^^lSISSH-C*,^,, ^f?^? 
7-^-5 3 0 0B, 12?^lfcXf ^7 - 7 

i5 0tc. 0 5(c^u/c-i'>^'-^[pis§2 o o&mm-t 
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& C t K. <fc -o r flf (£ V tcmSV & X 7 9 7"T 9 7 * 
-£3 0 0©BSfPB, m2(DX7-v I'Tv?-*-* 1 5 

[0 06 5 ] ^ 7"T 9 7-*-£ 3 0 OKfcor 

B. T9 7-*-£^~ 9 Ktg-TS F7>^X£©lfc 
B. gf*©7'?7-^-^a-^ F &:4>&<r£. $ 

mug J: (g &^&<r#So fi£-?r, 2M7 9 
*©r s x 7- 9 7*r v - 

So 

[0066IS8SJ. ^WWXf-^T^n 
-£<D^4liJ!if#(©mmiHlS80r&&o *Xf^7? 
n-^3 5 0B, 14f^fc^f^ , 7^f^-^ 

16 0K, 05 CC^b/c -OA- ^@Sg2 0 OSrMfflf 20 
•5C iKJCoT^JSO/clIK-C^-S. Xr 9 ?'T 9 7* 
-^35 0©3bm*. 04OXf«^7yn-*16 

[0 0 6 7] *W^7fn-$350«, €£*J: 

r>&. /bm-emmter v7- f, r[>v>^ 

So 

[0 06 8] ^tc. ^B^tc^fc-S^f-f z/T-jt-*- 30 
X f - 9 7*T 9 7 * - # £*ii?£4£g4C® ffl U tc miC~Z>l > 

r. HafcjfloTSMii-r*. B9«. *»wtc«t>*jte 

8Si©^n^Wc^S„ «8I4 0 0(i, £ 

MSBiSflSPJ:0^So iSffSISW. j£{fl!ii84 0 2. x 

7- 9 7^-^404, Rf>*^ifipi^4 0 6 <fc 0 

* 4. SfcSffSPB. m&W9ffi&4 1 2 , 

-^n-$4 1 4. &0M|g|H.4 1 6<£<3&S, 

9 7"T 9 7*- 3f404, 4 1 411 ±j$ Lfc^HJfc 

m^^T -j 7'T £©{sm#>£SfflT& Ci«s 40 

r££o 

[0 0 6 9 ] Xf-;7 , 7fr*--$404», T^SrS 
£So Sfc. Xf'>7'7-;n-M14tt, Sfllllg 

4 i 6*»«s.wrs©*i»<ytft«:. 
^tsciOTts. jiffgp. RcmftasB. -en 

T » f*-*4 0 4 £*frtMiS4 0 6 , Al»UfiHUtf 
*Hi3§4 1 2iXf;7'77f*-$4 1 4 iT\ 
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*J. ±f2©WC*Jl^r. Xf-;7'77n-$4 14?: 
{Bftt*i&IB&4 1 2 ©«8**C«5e Ofc©tt. «tWfg»© 
«ttn*l» <' fc»r* a*A*©l»±£ t» 5 

[0 0 7 0 ] M£SM4 0 0B. *«!3K«fcSXf5 

x F{b#oJftB<fc£-&„ *»wtc«to*^^»^r 
»f*->tifli*- Ktcaifflt/c^tcoti-c, mi o 

&tf0 1 1 ?rffll^-CBoHJT-5>„ 
[ 0 0 7 1 ] m 1 0 B. #3IW«c0*>£J||ti|S#- F©^ 

o-y^^r**). 01 ib. tai oicttmm*- 
w&mm&Tjk-r. m 1 o ttm-rfttas?*- f 5 0 0 b. 
t>7-t"5 1 0. mmm^5 2 0, *ra^jg^gp5 3 
o, ma.m^5 4o. mm»5bo. ^>*7*-xgp 

5 6 0«fc0&4. i»iaiSSP5 2 0B. ±j£Ofc*?8WK: 
ifcWf^ 7"T 9 3?©{6Itl*^^r*t,i-5>o 
[0 0 7 2 ]*»S*-K500B, WUi. PCMC 
IA (Personal Computer Memo 
ry Card International Ass 
ociation)*- Fitttl^^ CCOMB 
*-K«. SS <*^* F^Affiffc) JteKLAN*-- F 
iltil HC^TJc^K:, A-vt^aX:^-^ 5 

7 o{cg»$nrfgffl$tis. A-ytji/3>b^-$ 

5 7 0, iSiLANA-F^H;^ ftO^-yt;l-3 

r#So 

[0 0 7 3 ] KB. iffJU^^C^Bj 

UL%t>2> X 7- 9 7"T 9 7"^ - £ . Rtf ^ 
awil/TnafcA. /J^kr-*So tit- or. A--vt;v 
3>b , i -$©*-F <DMm<Dtc#>t,c , A t jQr^a?:^ 

[0 074] 

svrsa**wr*. if 1 ga*g©r 97-^-^^-9 

~> +• > F (#88) {M© F 7 *<DWfi 1 o(cfg«? 

nrt^So i^t, 7-;n-^-; f©3p.s.^u 

T -5 F M8W*HU«-C # . IBIS tm$L<DT 
-9 h^j|5Sr*So S^77f*-f^ 
9 F {CfeW + > F WJ© 2 FEW. 1 -?tc4t» 

{tsnrt^afce*. f etcem*©^ -;>*«: jcoTjs 
«a»«Ftt^^bT«©*l»±-r s c i^r * So 

[0 0 7 5 ] Sfc. *T^7^-^a^-9 F£MM I C 

«c*5i>r«fiRLfc»^. ^9 7*ffiS©jifei>{cj:or. r 
itnx F*iffi«r#. *fc 1 ^x^a*> 6^r 9 
^»©ifWJD«cJ:or. fiMb#s-5j#gtc&S. s/c. ©J® 
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[0076] mum 3 faa©* j- •» y'r vf-z-zv 
«. #7 9 t-* - * a- 9 h ^fsmfcti^Wir £/c 
at>. xf^'7'?n-f^Mft, fsanbr-ss. s 

[0 0 7 7] l»*^5 fH*E©X f 9 7*T 9 
«. Wft88B*fT 47»f *-f ai 9 HJ. g£ 10 

3l>«RI*Wt47?f Hi. *»W© 

r. *xf^7-;n-f», ^c#t^g!S(c>ftor 

•5. 

[0 07 8] ««ai2©r»y-*-*3.-» K Xtt. 

4X»6 i at£©* f - 9 7*r 9 * - # tcfcii-r 
tt. 7»n-^a-? Kcsnh7>yx^ 
«. TO7 9n-^-5 h«fc«3 fe^<rg, $ 20 

-f @BJ:») fif^T. $Xf'? 

•T-5©-C. *X7-;77'7^-^i Se*©T9-r^ 

-3fzi^.9 h*wt5^7-^7 9?-*-^ tetter. 

[0 0 7 9] #(C. 6 f5i£©X fj^jf*- 30 

l|^«7 8B«©-r B!8B. lo©F 
E T £ffit<>T -f ^ftf^ilgJHt? # S C i*s*D*> 
•5. fifo-C, *^©^>^'-$|lSS«, 2 00FET 
*Wr-5^*©-/>^-*[asS{ctb' , <r, /MMbrS 

-s 0 entefcotsw-^ewb-c*. h , >^'-^@ 

[0 0 8 0 ] lf^8X«9iatS{©tiiPIIf^^^-;U 

fflbTU-6©-C. ^S<»fiS"C*S. «*I110X«1 40 
ll3«©SHi«*y»--»U. Xtt. Sf*JMl 2X«1 3 

{b^oj«l<t^s„ 

[0 0 8 1 ] IS#« 14XB15 gatt©J)Rfi{*- Ftt. 

mmm^c^mmic%^bi> xf^7-;f*-f, so* 

^;U3>b-*-^?r||Jir*s„ so 
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[Hif®ff*&BMii] 

[01 ] *SWKifo577f*-^J h©m«[H 

[02] *^ag(c§b 5 X f 7*7 7 - ^ ©H m 

[0 3] 01 5C^f*:|6B^©T 9 7=-*-^ 9 h £ 0 
1 5(C^Tti£*©T9 7 u *-^JL-=-9 h©«*S©#14 
0-C*€) o 

[04] *^BJ(c^^X7-9 7'T9 7-*-^©®2© 
H^^©«»|5]8S0t?*^„ 

[0 5] *m}i>c&t>?>-ii"*-~$®i&<Dftsi nifcm<D 
[0 6] *mac%t>& a *iHiBg©& i mm* 

fflWcSPDTX-f 9 9*-©mMI3!S0-e&'5. 
[07] *HKib5Xf^7-;n-^l3i 

J£#l©iim@8§0-e<fc6„ 

[08] $^KIb5X f 77 f* - ^©14 i 

[0io] **»WK:ffito4«e»*- Ko7p 9 

[01 1 ] 01 oicfntmux- Fommwcabz. 
[012] ^vz/Tyf-^-aifimmstix^ium 
^g©7n 9 ^0-e*-s„ 

[013] X7vZf7 ©S#W&1* J&t 5 * 

3. 

[0 14] TS7 7f*-f £ffiffll/7cg£*©7 9 7-* 
-£.3.-9 h©mSUeIS80"r-&-5. 

[015] 7Ci?7^7-*-^ ; l:tffll/fc^*07'?r* 
-£;z^9 h©S»HI8S0-C*>4. 

[016] Se*©-f>^*-^IilS§©S»|iIS§|l-c*S 0 

[flF-Sf©!^] 
2 

4 SHiElSg 
6 ^f" 9 y'7 
8 £<Btt:*ftMi£ 

10 y ■< >i*t 

1 2 T>7-7- 

1 4 simms 

1 6 S«0SS 

1 8 mm 

2 0 9 7*7? f-*—& 

2 2 a. 22b, 22c 7'>f*-^-;F 
24a. 24b. 24c SPDTX-f^? 
26a. 26b. 26c 1^7^*-$ 
28a. 28b. 28c -fW<-£[5|Sg 

3 0 TS7-;f*-$a-? h 

3 2.3 4 F ET 

4 0. 4 0 - 1 tcST 9 3.^-9 h 
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42, 44. 46 FET 
5 0 ^>^-£[H38 
5 2 D-FET 
54 E-FET 
10 0 T ? h 

1 0 2, 1 0 4 FET 
1 0 6. 1 0 8, 1 1 0 
1 1 2 K 
114, 116 ffifix 
118, 120 ilffiT- 
122 -f>^-#@iB 
150 X7v7Tv7*-# 
110-1, 110-2, 110-3 

1 6 0 — * 

110-4, 110-5 T*^*-*^~*h 

2 0 0, 2 0 0 - 1 >(>^-#[§IB 

2 0 2 D-FET 
24 0 -/>/<-*@B 

242, 2 44, 2 4 6 D-FET 

252, 254, 256 

30 0 Xf?^T?f*-i 

3 5 0 W?^??*-* 
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2 8 8 7 9 1 



* 4 0 0 
4 0 2 
4 0 4 
4 0 6 
4 0 8 
4.1 0 
4 1 2 
4 1 4 
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